Characterization of a population of tyrosine hydroxylase-containing interneurons in the external plexiform layer of the rat olfactory bulb.
The olfactory bulb (OB) of mammals contains the major endogenous dopamine-producing system in the forebrain. The vast majority of dopaminergic neurons consists of juxtaglomerular cells, which innervate the olfactory glomeruli and modulate the entrance of sensory information to the OB. Although dopaminergic juxtaglomerular cells have been widely investigated, the presence of dopaminergic interneurons other than juxtaglomerular cells has been largely unexplored. In this study, we analyze a population of tyrosine hydroxylase (TH)-containing interneurons located in the external plexiform layer (EPL) of the rat OB. These interneurons are GABAergic and morphologically heterogeneous. They have an axon and two to four dendrites running throughout the EPL. Frequently, they have appendages similar to spines in the dendrites and, sometimes, the distal portions of the dendritic branches show enlargements or swellings similar to varicosities. Contrary to other interneurons of the EPL, the TH-containing ones do not form dendro-dendritic synapses on principal cells and do not receive dendro-dendritic synapses from them. In fact, no synapses were found from the dendrites of these interneurons. When their dendrites are involved in synaptic contacts, they are always the postsynaptic element. They receive symmetrical and asymmetrical synapses from GABAergic and non-GABAergic axons of unidentified origin. Our data indicate that the local circuits of the EPL are more complex than previously thought. Although most of the interneurons of this layer establish dendro-dendritic synaptic relationships with principal cells, the TH-containing interneurons constitute an exception to this rule, resembling interneurons from other cortical areas.